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Objective: This study investigated the prescription patterns for Korean patients with schizophrenia with a particular focus on 
antipsychotic polypharmacy. All data were gathered from patients presenting at 41 tertiary university hospitals and 8 secondary 
hospitals. 

Methods: Data from three multicenter studies conducted in Korea were retrospectively reviewed and integrated to identify patients 
with schizophrenia who had their antipsychotic medication switched to paliperidone extended-release between 2008 and 2009. 
The rates for antipsychotic polypharmacy, combined use of different antipsychotic classes with a special focus on atypical anti- 
psychotics, and psychotropic polypharmacy using benzodiazepines, mood stabilizers, and other relevant drugs were identified. 
Results: Of the 851 Korean patients analyzed in this study, 20.4% (n=173) had been prescribed antipsychotic polypharmacy. 
Of the 678 patients receiving antipsychotic monotherapy, 6.9% (n=47) were prescribed a typical antipsychotic and 93.1% (n=631) 
were prescribed an atypical antipsychotic. Of the 173 patients receiving a combination of antipsychotic drugs, only 6.4% (n=11) 
had been prescribed polypharmacy with typical antipsychotics, while 46.82% (n=81) were prescribed atypical+atypical anti- 
psychotics or typical+atypical antipsychotics. The highest co-prescription rates for other psychotropic drugs in conjunction with 
antipsychotics included benzodiazepines (30.3%), anticholinergic drugs (28.8%), antidepressants (13.3%), /J-blockers (10.1%), 
and mood stabilizers (8.7%). 

Conclusion: The present findings demonstrate that the rate of antipsychotic polypharmacy is relatively low in Korea and that 
Korean clinicians prefer to prescribe atypical, rather than typical, antipsychotic drugs. This suggests that there is a distinct 
prescription pattern in Korea that is focused on antipsychotic polypharmacy. 
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INTRODUCTION 

Antipsychotic polypharmacy has been associated with 
risk of adverse events, 1 ' high cost, 2 ' metabolic syn- 
dromes, 3 ' and a lowered patient's adherence to medica- 
tions. 4 ' Therefore, many schizophrenia treatment guide- 
lines emphasize antipsychotic monotherapy as a first 
principle. 5 " 7 ' However, antipsychotic polypharmacy is 
very common in real clinical practice and previous studies 
have found a broad range of antipsychotic polypharmacy 
rates (4.1-48.0%) 2 ' 8 " 12 ' depending on the study method and 
characteristics of the patient group. Sim et al. reported 
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that the rates of antipsychotic polypharmacy was 45.7% in 
East Asia with wide intercountry variations and the result 
was likely to be influenced by the clinical settings as well 
as cultural and personal practice factors. The high rate of 
polypharmacy indicated that available pharmacological 
treatments and treatment guidelines are still far from 
meeting all the needs in the management of schizo- 
phrenia. 12 ' 

Atypical antipsychotics, which have less adverse ef- 
fects and potentially have superior effects on the negative 
and cognitive symptoms compared with the typical anti- 
psychotics, were introduced in the 1990s and have be- 
come the first-line drugs for the treatment for schizo- 
phrenia. In spite of the superiority and wide distribution of 
the atypical antipsychotics, clinicians often attempt ex- 
perimental use of high atypical antipsychotic doses, anti- 
psychotic polypharmacy or augmentation in clinical prac- 
tice hoping for early and robust responses when faced with 
patients having severe and disabling symptoms. 13) 

is Attribution Non-Commercial License (http://creativecommons.Org/licenses/by-nc/3.0) 
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Along with the increasing prescription rate of atypical 
antipsychotics for schizophrenia, there is a growing ten- 
dency for atypical antipsychotic polypharmacy wherein 
two or more atypical antipsychotics are concomitantly 
prescribed. Gilmer et al. 14) reported that the proportion of 
atypical antipsychotic polypharmacy increased from 
3.3% in 1999 to 13.7% in 2004. Gallego et a/. 15 ' observed 
that the rates of antipsychotic polypharmacy were not dif- 
ferent between decades, but antipsychotic class combina- 
tions have shifted from 2 typical antipsychotics to combi- 
nations of an atypical and a typical antipsychotics or 2 
atypical antipsychotics. These trends were mainly due to 
the introduction of atypical antipsychotics after 1990. 

Naturally, the patterns of antipsychotic prescription 
vary from country to country and are likely to be influ- 
enced by their respective health-care policies, preferred 
treatment modalities, cost and the availability of drugs. 
Chong et al. l6) studied antipsychotic prescribing patterns 
for patients with schizophrenia in six countries in East 
Asia including China, Japan, and Korea. According to the 
study conducted in 2001 and published in 2004, the atyp- 
ical antipsychotics comprised 28.1% of all prescribed an- 
tipsychotics and the rate in East Asia is much lower than in 
the United States. Moreover, Japan had the highest rate of 
antipsychotic polypharmacy and the most frequently used 
second-generation antipsychotic drug in China was cloza- 
pine due to its cheap generic forms. 16 ' 

However, the antipsychotic prescribing pattern seemed 
to change with time. A previous study conducted at a uni- 
versity hospital in Korea revealed that a significant pro- 
portional increase of atypical agents was prescribed in 
2009-2010 compared to 2003-2004 and 1997. And there 
was also a significant proportional increase in patients re- 
ceiving two or more antipsychotics across a decade. 17 ' 

Work is now in progress to study the coprescription of 
other psychotropic drugs, especially benzodiazepines, 
mood stabilizers, and other relevant drugs with antipsy- 
chotics. According to Vares et a/. 18 ' most patients with 
psychosis have been prescribed a combination of medi- 
cations at some point but the treatment periods were rela- 
tively short, corresponding to 14% of the total time of anti- 
psychotics treatment, apart from anti-parkinsonism drugs. 

To date, only a few articles have been published regard- 
ing prescription patterns for schizophrenia patients in East 
Asian countries , and no studies have investigated nation- 
wide prescription patterns specifically for these patients in 
Korea. However, a report by Choi et al. 19) evaluated anti- 
psychotic prescription patterns in 467 patients with schiz- 
ophrenia who were admitted to a Korean general hospital 



and found that 9% of patients received more than two anti- 
psychotic drugs and that the rate of antipsychotic use in 
combination with other psychotropic medications in- 
creased between 2001 and 2008. Because this study uti- 
lized a relatively small sample size and was conducted at 
only one study site, the results may not be generalized to 
the whole country. 

A thorough investigation of antipsychotic prescription 
patterns for the treatment of schizophrenia in Korea will 
have particular significance in several ways. The in- 
formation obtained will assist psychiatrists to make sound 
clinical judgments regarding the appropriate antipsycho- 
tic medications for an individual. Furthermore, clinical 
evidence concerning Korean schizophrenic patients with 
specific clinical circumstances and cultural customs will 
aid in the development of proper therapeutic strategies for 
this particular population. A study of this nature will also 
gather data about prescription patterns across the decades 
and establish a basis for future research investigating 
schizophrenia in Korea. Conducting a local study of this 
type is necessary because the findings of similar studies 
conducted in other countries may not necessarily be gen- 
eralized to the Korean population due to the varied avail- 
ability of specific drugs and preferred treatment modal- 
ities in Korea and the fact that the unique health care sys- 
tem in Korea may restrict certain prescriptions. Thus, the 
present study aimed to investigate prescription patterns in 
patients with schizophrenia using data from multiple cen- 
ters in Korea, with a particular focus on antipsychotic pol- 
ypharmacy and the combination of atypical antipsycho- 
tics with other psychotropic drugs. 

METHODS 

Study Design 

We integrated and retrospectively reviewed the data of 
three studies involving 41 tertiary university hospitals and 
8 secondary hospitals in Korea wherein antipsychotic 
medications for patients with schizophrenia were switch- 
ed to paliperidone extended-release (paliperidone ER) 
from 2008 to 2009. These three studies are the Paliperi- 
done ER Effectiveness Study to Evaluate the Objective 
Symptom Change and Symptomatic Remission (Pal- 
KOR-4002), the Subjective Symptom Change (PAL-KOR- 
4003), and the Change of Subjective Well-being & Drug 
Attitude in Schizophrenic Patients (PAL-KOR-4004). 
Excluding the 27 patients who did not take the anti- 
psychotic drug on screening, a total of 851 patients were 
included in this study. We reviewed the antipsychotics and 
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other psychotropic drugs prescribed at the time of screen- 
ing for the three studies mentioned above. We determined 
the rate of antipsychotic polypharmacy, antipsychotic 
class combination with special focus on atypical anti- 
psychotics, the rate of psychotropic polypharmacy using 
benzodiazepines, mood stabilizers, and other relevant 
drugs. The doses of the antipsychotics were converted to 
chlorpromazine equivalents (CPZeq) as per previous 
articles. 20 ' 21 ' 

There is no clear consensus on the definition of poly- 
pharmacy. We focused on antipsychotic polypharmacy 
and psychotropic polypharmacy in this article by applying 
the concept of 'antipsychotic polypharmacy' (concurrent 
use of more than one antipsychotic drug) and 'psychotrop- 
ic polypharmacy' (combination of an agent from a differ- 
ent class of psychotrpic drugs with an antipsychotics) 
mentioned by Fleischhacker et al. 4) 

The Clinical Global Impression-Schizophrenia-Severity 
(CGI-SCH-S) scale, and the Personal and Social Perfor- 
mance (PSP) scale were used to assess the patients' psy- 
chiatric status. The CGI-SCH scale, which was adapted 
from the CGI scale, is a brief assessment instrument de- 
signed to evaluate positive, negative, depressive, and cog- 
nitive symptoms and overall severity of the schizophrenia. 
This scale is a valid and reliable instrument used to eval- 
uate the severity and treatment response of schizophre- 
nia. 22 ' We used the PSP scale to study social functions. It 
has four domains of behavior used to measure the severity 
of dysfunction: (1) socially useful activities (including 
work and academic study), (2) personal and social rela- 
tionships, (3) self-care, and (4) disturbing and aggressive 
behaviors. PSP produces reliable and valid outcome 
measurements in patients during acute 23 ' and stable stages 
of schizophrenia. 24 ' 

Subjects 

The original three studies from which the present date 
were gathered were conducted on males and females be- 
tween the ages of 18 and 65 who were diagnosed with 
schizophrenia in accordance based on criteria in the 
Diagnostic and Statistical Manual of Mental Disorders 
fourth edition (DSM-IV). The exclusion criteria were as 
follows: 1) a previous history of neuroleptic malignant 
syndrome, 2) a history of allergic or hypersensitivity re- 
actions to risperidone or paliperidone, 3) the receipt of 
clozapine within a month of screening, 4) the possibility 
of suicidal or aggressive behavior in a patient which ren- 
dered them not qualified in a clinical study by a clinician, 
or 5) a history of long acting antipsychotic injection within 



one month of screening. 

Statistical Analysis 

All analyses were performed with the PAS W Statistics 
program version 18.0 for Windows (IBM Co., Armonk, 
NY, USA) and two-tailed statistical significance was set at 
/?<0.05. The normality of the distribution for continuous 
measures was assessed with the Kolmogorov-Smirnov 
test and the Shapiro-Wilk test prior to further analysis. 

Patients were divided into two groups according to their 
prescribed antipsychotics; the polypharmacy group or the 
monotherapy group. To identify predictors of antipsycho- 
tic polypharmacy, stepwise backward elimination logistic 
regression analyses were conducted with any character- 
istic that was significantly different at a level of/?<0. 1 be- 
tween the two groups was entered into the model; namely, 
duration of illness, CGI-SCH-S-Positive score, PSP 
score, and occupation status. 

The prevalence of antipsychotic polypharmacy was 
correlated with the demographic and clinical character- 
istics and then compared between the two groups. 
Differences in the rate of use of antipsychotics in combi- 
nation with other psychotropic drugs and the rate of use of 
psychotropic drugs including benzodiazepines, antide- 
pressants, mood stabilizers, /? -blockers, and anticho- 
linergic drugs were also compared between groups. A 
chi-square test was used to analyze categorical variables 
and the Mann- Whitney U-test was used to analyze 
non-normally distributed continuous data. 

RESULTS 

Frequencies of Antipsychotic Monotherapy and 
Polypharmacy 

For the entire sample (n=851), 79.7% (n=678) of pa- 
tients were treated with a single antipsychotic drug, while 
19.2% (n=163) were prescribed two antipsychotic drugs 
and 1.2% (n=10) were prescribed three antipsychotic 
drugs (Table 1). In total, 20.4% (n=173) had received anti- 
psychotic polypharmacy in Korea. 



Table 1. The rates of antipsychotic monotherapy and polyphar- 
macy 



Antipsychotic monotherapy and polypharmacy 


Patients 


Antipsychotic monotherapy 


678 


(79.7) 


Antipsychotic polypharmacy (2 antipsychotics) 


163 


(19.2) 


Antipsychotic polypharmacy (3 antipsychotics) 


10 


(1.2) 


Total 


851 


(100) 



Values are presented as number (%). 
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Demographic and Clinical Characteristics of the 
Antipsychotic Monotherapy and Polypharmacy Groups 

Patients in the polypharmacy group had a significantly 
longer duration of illness (/?=0.001) and a higher un- 
employed status (/?=0.018) than patients in the anti- 
psychotic monotherapy group. No statistically significant 
differences were detected in relation to the sex, age, edu- 
cation, body mass index, or hospitalization between the 
groups (Table 2). 

The PSP score for the polypharmacy group was lower 
than that of the monotherapy group (/?=0.039) and the 
CGI-SCH-S-Positive score of the polypharmacy group 
was higher than that of the monotherapy group (/?=0.004). 
However, no statistically significant differences were de- 
tected between the groups in terms of the CGI-SCH- 
S-Overall, -Negative, -Depressive, or -Cognitive scores. 



The dosage of antipsychotics prescribed was significantly 
higher in the polypharmacy group (CPZeq=833.774 mg) 
than in the monotherapy group (CPZeq=335.457 mg; 
p< 0.001) (Table 2). 

Predictors of Prescription of Antipsychotic 
Polypharmacy 

A stepwise backward logistic regression model was 
used to explore the possible predictors for antipsychotic 
polypharmacy; duration of illness, the CGI-SCH-S-Posi- 
tive score, the PSP score, and occupation status were en- 
tered into the regression model. The standardized 0 co- 
efficients, standard errors, and odds ratios (OR; 95% con- 
fidence interval) for each of the factors predicting anti- 
psychotic polypharmacy are provided (Table 3). Duration 
of illness, CGI-SCH-S-Positive score, and occupation sta- 



table 2. Demographic and clinical characteristics of the antipsychotic monotherapy and polypharmacy groups 











p value 


Sex (male) 1 


316 (46.6) 


82 (47.4) 


0.035 


0.852 


Age (yr) § 


35.95± 10.74 


37.06+10.53 


-1.275 


0.202 


Duration of illness (yr) § 


10.12±9.46 


12.38+9.69 


-3.475 


0.001* 


Hospitalization 1 ' 


164 (24.2) 


49 (28.3) 


1.256 


0.262 


Education (yr) 1. 






3.743 


0.291 


<7 


40 (5.9) 


8 (4.6) 






7-9 


57 (8.4) 


17 (9.8) 






10-12 


299 (44.1) 


88 (50.9) 






>12 


282 (41.6) 


60 (34.7) 






Occupation (yes) f 


131 (19.4) 


20 (11.7) 


5.568 


0.018* 


Schizophrenia type 11 






1.152 


0.894 


Paranoid 


466 (68.7) 


125 (72.3) 






Disorganized 


12 (1.8) 


2 (1.2) 






Catatonic 


3 (0.4) 


1 (0.6) 






Undifferentiated 


155 (22.9) 


36 (20.8) 






Residual 


42 (6.2) 


9 (5.2) 






BMI § 


24.72±3.40 


24.96+4.25 


-0.612 


0.541 


PSP § 


56.69± 15.30 


53.97+14.90 


-2.067 


0.039* 


CGI-SCH-S-Overall § 


3.75+1 .12 


3.90+1.16 


-1.566 


0.117 


Positive 


3.64± 1.350 


3.98+1.41 


-2.890 


0.004* 


Negative 


3.32+1 .15 


3.29+1.23 


-0.401 


0.917 


Depressive 


2.65+1.17 


2.54+1.23 


-1.287 


0.198 


Cognitive 


3.00±1.13 


3.13+1.16 


-1.252 


0.211 


Dose of antipsychotics (mg) § 


335.46+338.67 


833.77+618.18 


-14.39 


0.000* 



Values are presented as number (%) or mean+standard deviation. 
*p<0.05. 

Statistics are based on chi-square test, Z, and Fisher's exact test value. 
f Pearson chi-square test, § Mann-Whitney test, 'Fisher's exact test. 

BMI, body mass index; PSP, Personal and Social Performance scale; CGI-SCH-S, Clinical Global Impression-Schizophrenia-Severity scale. 



Table 3. Logistic regression results for predicting antipsychotic polypharmacy 





Duration of illness 


0.021 


0.009 


5.108 


0.025* 


1.021 (1.003-1.040) 


CGI-SCH-S-Positive 


0.204 


0.073 


7.782 


0.005* 


1.227 (1.063-1.416) 


Occupation 


-0.606 


0.297 


4.152 


0.042* 


0.546 (0.305-0.977) 



*p<0.05. 

SE, standard error; OR, odds ratio; CI, confidence interval; CGI-SCH-S, Clinical Global Impression-Schizophrenia-Severity scale. 



132 H.Y. Kim, etal. 



tus were found to be predictors for the prescription of anti- 
psychotic polypharmacy. 

Frequencies of Typical and Atypical Antipsychotic Use 

The frequencies of typical and atypical antipsychotic 
prescriptions in the monotherapy and polypharmacy 
groups are provided (Table 4). Of the 678 patients receiv- 
ing monotherapy, only 6.9% (n=47) were prescribed a 
typical antipsychotic, while 93.1% (n=631) were pre- 



Table 4. The frequencies of typical and atypical antipsychotic 
prescriptions 



Prescription patterns of antipsychotic drug 


s Patients 




Monotherapy 


678 (100) 




Typical antipsychotics only 


47 (6.9) 




Atypical antipsychotics only 


631 (93.1) 




Polypharmacy 


173 (100) 




Typical+typical 


11 (6.4) 




Typical+atypical 


81 (46.8) 




Atypical+atypical 


81 (46.8) 





Values are presented as number (%). 



35 -i 




Fig. 1. Prescription patterns of other psychotropic medications for 



scribed an atypical antipsychotic (Table 4). Of the 173 pa- 
tients receiving polypharmacy, 6.4% (n=ll) were pre- 
scribed a combination of typical+typical antipsychotics, 
46.82% (n=81) were prescribed a combination of atyp- 
ical+atypical antipsychotics, and 46.82% (n=81) were 
prescribed a combination of typical+atypical antipsycho- 
tics. 

The most frequently prescribed antipsychotic medi- 
cations in the monotherapy group were risperidone 
(n=320, 47.2%), olanzapine (n=98, 14.5%), andaripipra- 
zole (n=77, 11.4%). The most frequent combinations of 
antipsychotic medications in the polypharmacy group 
were risperidone+haloperidol (n=21, 12.1%), risper- 
idone+quetiapine (n=18, 10.4%), and risperidone+chlor- 
promazine (n=13, 7.51%). 

Prescription Patterns for Other Psychotropic 
Medications 

The most common psychotropic drugs other than anti- 
psychotics that were prescribed to Korean patients with 




Fig. 2. Comparison of other psychotropic medications used for 
schizophrenia between the antipsychotic monotherapy and 
polypharmacy groups. 
*p<0.05. 



Table 5. Comparison of other psychotropic medications used for schizophrenia between the antipsychotic monotherapy and poly- 
pharmacy groups 



Benzodiazepines 
Antidepressants 
Mood stabilizers 
0 -blockers 
Anticholinergics 



Monotherapy (n=678) 

204 (30.1) 

88 (13.0) 

52 (7.7) 

73 (10.8) 

189 (27.9) 



54 (31.2) 

25 (14.5) 

22 (12.7) 

13 (7.5) 

56 (32.4) 



_OR_ 



1.054 
1.131 
1.754 
0.673 
1.238 



0.781 

0.616 

0.035* 

0.205 

0.244 



Values are presented as number (%). 

*p<0.05. 

OR, odds ratio. 
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schizophrenia were benzodiazepines (n=258, 30.3%), an- 
ticholinergic drugs (n=245, 28.8%), antidepressants 
(n=113, 13.3%), /? -blockers (n=86, 10.1%), and mood 
stabilizers (n=74, 8.7%) (Fig. 1). A greater rate of co-pre- 
scription for benzodiazepines, mood stabilizers, anti- 
depressants, and anticholinergic drugs, but not /? -bloc- 
kers, was observed, but the only statistically significant 
difference between the two groups was in the rate of pre- 
scription of mood stabilizers (p=0.035) (Table 5, Fig. 2). 

DISCUSSION 

The present study investigated the rates of antipsycho- 
tic polypharmacy, the use of atypical antipsychotics, and 
the prescription patterns for other psychotropic drugs in 
schizophrenic patients in Korea. To our knowledge, this is 
the first relatively large-scale study to evaluate the pre- 
scription patterns of patients with schizophrenia in Korea. 

Approximately 20% of patients were prescribed anti- 
psychotic polypharmacy, and this treatment regimen was 
associated with a longer duration of illness, more severe 
positive symptoms, and poorer social function. In 2012, 
Gallego et a/. 15 ' performed a systemic review of studies 
from 1970 to 2009 and found that the global median rate 
for the prescription of antipsychotic polypharmacy was 
19.6%, and that the rate of 32% in Asia was higher com- 
pared to in regions such as North America and Oceania. 
Similarly, the rate of antipsychotic polypharmacy in six 
East Asian countries was 43.4% in 2009. 25) According to 
the present findings, there is a relatively low percentage of 
Korean schizophrenic patients (approximately 20%) re- 
ceiving antipsychotic polypharmacy compared to other 
East Asian countries. 

The present findings revealed that, in Korea, the rate of 
typical antipsychotics used in antipsychotic monotherapy 
was -7% and the rate of atypical antipsychotics used was 
-93%. Of the patients receiving antipsychotic poly- 
pharmacy, ~7% were prescribed a combination of typi- 
cal+typical antipsychotics, -47% were prescribed a com- 
bination of atypical+atypical antipsychotics, and -47% 
were prescribed a combination of typical+atypical anti- 
psychotics. There are several reasons why Korean clini- 
cians generally prefer to use atypical rather than typical 
antipsychotics when combining antipsychotic medica- 
tions. First, atypical antipsychotics are widely distributed 
in Korea and the cost of these drugs is typically only half 
to one-third of those in the United States. For example, in 
the United States, olanzapine costs 2.2 times more than in 
Korea. 26 ' Second, it may be assumed that the spread and 



influence of the Korean Medication Algorithm Project 
(KMAP) for schizophrenia has had a non-negligible effect 
in Korea. Several follow-up studies to assess the feasi- 
bility of this algorithm in Korean clinical settings pro- 
vided the initial rationale for the prescription of atypical 
antipsychotics. The KMAP algorithm was developed in 
2001 and recommended the prescription of atypical anti- 
psychotics regardless of the history of typical anti- 
psychotic failure. 27 ' Third, the preferential use of atypical 
antipsychotics may be due to their superiority with regards 
to side effects, especially extrapyramidal symptoms 
(EPS). Comparative studies evaluating typical and atyp- 
ical antipsychotics have reported the occurrence of delete- 
rious side effects associated with the use of typical anti- 
psychotics 28 ' 29 ' and, in this sense, particular sociocultural 
factors in Korea must be taken into consideration. 
Because of the social stigma associated with schizo- 
phrenia in Korea, patients and clinicians are reluctant to 
use typical antipsychotics that can result in EPS, an easily 
recognizable outward characteristic of functional dis- 
ability in a psychiatric patient. 30 ' Lastly, the present results 
may be due to the fact that the majority of the data (8 1 .6%) 
were gathered from 41 tertiary university hospitals. 
Compared to private hospitals or chronic mental hospitals, 
tertiary university hospitals are more likely to accept and 
use atypical antipsychotics due to their cost effectiveness 
and are less likely to be influenced by external factors, 
such as the Medicare and Medicaid systems of Korea, 
which could direct the choice of treatment. 7 ' 

Furthermore, the tendency to use atypical antipsychotic 
polypharmacy may be due to the increased availability of 
newer antipsychotics or the changing pattern of pre- 
scriptions in recent years. Additionally, difficulties in 
computing titrations between typical and atypical anti- 
psychotics may also be a factor. 31 ' It has been shown that 
antipsychotic polypharmacy may be superior to mono- 
therapy in certain clinical situations 32 ' and a pharmaco- 
logical justification for the combination and long-term use 
of atypical drugs with conventional drugs based on differ- 
ing receptor profiles has been proposed. 33 ' The present 
findings reflect a trend towards the prescription of atypical 
antipsychotic medications for schizophrenia patients in 
Korea. 

When compared with studies completed in the last dec- 
ade, the present findings indicate that the prescription pat- 
tern for antipsychotics in Korea has changed over time. 
An international collaborative study by Chong et al. l6) in- 
vestigating the prescription patterns of antipsychotic 
drugs for schizophrenia in six East Asian countries dem- 
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onstrated that in 2001 the rate of antipsychotic poly- 
pharmacy was 46% and the rate of atypical antipsychotic 
use was 28.1%. These findings also showed a wide in- 
ter-country variation in the prescription of atypical anti- 
psychotics; the rate of atypical antipsychotic prescription 
was 27. 1% in Korea. The authors highlighted these differ- 
ences in prescription patterns as well as the under-uti- 
lization of atypical antipsychotic drugs in East Asia com- 
pared with the United States, which is inconsistent with 
the results of the present study. In this study of an ex- 
clusively Korean population there was an increasing pref- 
erence for the use of atypical antipsychotics for the treat- 
ment of schizophrenia. 

Recently, the range of choices for antipsychotic medi- 
cation has been broadened for clinicians and patients as 
newer antipsychotics become available. This enables pa- 
tients to receive a greater percentage of atypical anti- 
psychotic prescriptions as those being treated with typical 
antipsychotics are switched to atypical antipsychotics. 33 ' 
It could be inferred that the rate of antipsychotic poly- 
pharmacy has decreased and that the rate of atypical anti- 
psychotic use has increased. The reason for this trend is 
not clear, but it is possible that the replacement of typical 
antipsychotic polypharmacy (typical antipsychotics+typi- 
cal antipsychotics) with atypical antipsychotic mono- 
therapy due to greater efficacy and less EPS is associated 
with the use of atypical antispsychotics. 15 ' Another re- 
markable finding from the present study is the marked 
change in the antipsychotic prescription pattern over a rel- 
atively short period of time. Therefore, the therapeutic 
guidelines directing the prescription of drugs for schizo- 
phrenic patients should undergo frequent review as new 
drugs enter the Korean market. 34 ' 

Approximately one-third of patients were prescribed 
antipsychotics in conjunction with benzodiazepines, 
while the co-prescription of anticholinergic drugs, anti- 
depressants, or /? -blockers occurred at a lesser rate. The 
use of benzodiazepines was associated with a marked in- 
crease in mortality among patients with schizophrenia, 
whereas the concomitant use of antidepressants or other 
antipsychotics was not. 35 ' Therefore, the co-prescription 
of benzodiazepines with antipsychotics for schizophrenia 
patients should be monitored. Vares et a/. 18 ' observed that, 
at some point, almost all patients (95%) in their study had 
been co-prescribed antipsychotics and benzodiazepines 
but that these treatment periods were short, at only -14% 
of the total duration of antipsychotic medication. Given 
that in the present study there was a risk of increased mor- 
tality and limited information regarding the duration of 



polypharmacy relative to the total time of antipsychotic 
use, further studies will be needed to evaluate this point. 

In the present study, 8.7% of patients were co-pre- 
scribed mood stabilizers along with antipsychotics with 
the most frequent being valproate, then lithium, carbama- 
zepine, and lamotrigine. The utilization of mood stabil- 
izers is lower in Europe and Asia compared to in North 
America, possibly due to the use of different medications 
to address similar symptoms and various side effects in 
different regions. 15) It has been noted that Asian clinicians 
utilize other antipsychotics to treat residual/acute symp- 
toms while aggression and hostility are treated with ben- 
zodiazepines or low-potency first-generation antipsy- 
chotics by European clinicians and mood stabilizers by 
North American clinicians. 36 ' This may explain why the 
rate of mood stabilizers is low in Korea compared to in 
other regions. 

The rate of co-prescription for mood stabilizers was 
higher in the polypharmacy group, and this was the only 
class of psychotropic drug that showed a significantly dif- 
ferent rate of use between the two groups. Although this 
study does not include information regarding symptoma- 
tology ratings, such as the Positive and Negative Symp- 
tom Scale (PANSS), the correlation between scores on the 
CGI-SCH-S and PANSS is high and is greatest for pos- 
itive symptoms. 22 ' The higher rate of mood stabilizer 
co-prescription in the polypharmacy group may be asso- 
ciated with attempts to control aggression, irritability, or 
persistent positive symptoms, as suggested by the higher 
CGI-SCH-S-Positive score in the polypharmacy group. 

The rate of coprescription of an antidepressant with an- 
tipsychotics was 13.3% in this study. The rate of copre- 
scription of antidepressants in Korea was relatively low 
compared to a report showing that 28% of patients with 
schizophrenia in the United States were prescribed an an- 
tidepressant in combination with their antipsychotics. 37 ' It 
also referred to a prior report that Asian clinicians did not 
use antidepressants as much as clinicians in other regions. 
According to the review assessing the prevalence of anti- 
psychotic polypharmacy across regions, the use of anti- 
depressants was less common in Asia (7%) compared to 
Europe (24%), Oceania (24.7%) and North America 
(19.3%). This low use of antidepressants in Asia can be 
explained by their use of a second antipsychotic to target 
depression. The under-recognition of depression in schiz- 
ophrenia patients can also be a factor for the low use of an- 
tidepressants in Asia. 15 ' 

The present study had several limitations. First, the 
original three studies were not designed with the intention 
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to identify prescription patterns in a real- world setting but 
rather to assess the effects of switching antipsychotic 
medications. Patients taking certain antipsychotics, in- 
cluding clozapine and long-acting injections, were ex- 
cluded from the current study, as were patients with the 
possibility of suicidal thoughts or aggression. Most of the 
patients were moderately ill but could voluntarily agree to 
participate in the study continually. It is quite possible that 
there was a selection bias due to the inclusion and ex- 
clusion criteria of the original studies and, thus, the gen- 
eralizability of the results may be limited. Second, this 
study was based on cross-sectional research regarding an- 
tipsychotic prescription patterns. Consequently, the pres- 
ent study was unable to discriminate continuous anti- 
psychotic polypharmacy from temporary antipsychotic 
polypharmacy during a cross-titration period. Additional 
studies will be needed to reflect the longitudinal defi- 
nitions of antipsychotic polypharmacy. Third, in- 
formation concerning psychopathology and adverse ef- 
fects were not included. 

Despite these limitations, the present study demon- 
strated that little is known regarding the prescription pat- 
terns of antipsychotic medications and other psychotropic 
drugs in schizophrenic patients in Korea. This study also 
revealed distinct prescription patterns in Korea, especially 
concerning antipsychotic polypharmacy. 
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